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OBJECTIVES This study was designed to examine whether female gender is associated with poorer recovery
after coronary artery bypass graft (CABG) surgery.
BACKGROUND The risks and benefits associated with CABG surgery in women are not as well established
as they are in men, and there are concerns that women may have worse outcomes. The
recovery period after CABG (the first four to eight weeks after the surgery) is a vulnerable
time, with higher risks of complications and hospital readmission. There is little information
on patients’ experiences during this phase, particularly among women.
METHODS We prospectively followed 1,113 patients (804 men and 309 women) who underwent first
CABG consecutively between February 1999 and February 2001. Patients were interviewed
at baseline and between six and eight weeks after surgery. Clinical data were abstracted from
medical records.
RESULTS Compared with men, women were older and more often had unstable angina and congestive
heart failure, lower physical function (PF), and more depressive symptoms in the month
before surgery. At six to eight weeks after CABG surgery, after adjustment for baseline
characteristics, the rate of hospital readmission was 20.5% in women and 11.0% in men (p 
0.005), and the mean number of physical symptoms and side effects was 2.5 in women and
2 in men (p  0.0009). Whereas, on average, PF remained unchanged in men (an increase
in score of 0.3 points, 95% confidence interval [CI], 1.1 to 1.8) and depressive symptoms
improved (a decrease of 0.2 depressive symptoms, 95% CI, 0.4 to 0.04), women showed,
on average, a 13-point decline in physical function (95% CI,15.8 to10.4) and an increase
of 0.5 in depressive symptoms (95% CI, 0.1 to 0.9).
CONCLUSIONS After CABG surgery, women have a more difficult recovery compared with men, which is not
explained by illness severity, presurgery health status, or other patient characteristics. (J Am
Coll Cardiol 2003;41:307–14) © 2003 by the American College of Cardiology Foundation
Coronary artery bypass graft (CABG) surgery is a procedure
increasingly performed in patients with coronary heart
disease (1). In 1999, more than 180,000 CABG procedures,
or about 30% of the total in the U.S., were performed on
women (1). Major randomized trials of the efficacy of
CABG surgery compared with medical therapy have pre-
dominantly included men (2–4). Therefore, the risks and
benefits associated with CABG in women are not as well
established as they are in men. Observational studies have
provided some comparative outcome data on women and
men after CABG surgery, and there are concerns that
women may have worse outcomes (5).
The focus of previous investigations has been primarily
on in-hospital complications and mortality (5–10) or long-
term survival and symptoms (6,9,11,12). Patients facing the
decision of undergoing CABG surgery, however, are typi-
cally interested in a variety of additional outcomes, includ-
ing side effects and complications beyond the hospitaliza-
tion period, and the ability to recover from surgery in terms
of physical function (PF) and mental health. The recovery
period (the first four to eight weeks after the surgery) is a
vulnerable time, with higher risks of complications and
hospital readmission. Knowledge of the risks associated
with CABG surgery in the recovery phase would be valuable
to patients and would help the development of interventions
to enhance recovery. However, there is little information on
patients’ experiences during the recovery phase, and on
whether the experiences of men and women differ.
The purpose of this study, therefore, was to examine
whether female gender is associated with poorer recovery,
with respect to symptoms, side effects, repeated hospitaliza-
tions, and functional status; and whether differences in other
characteristics, such as age, comorbidity, and health status,
might explain recovery differences between men and
women.
METHODS
Patient population. We studied consecutive patients ad-
mitted for their first CABG surgery at Yale New Haven
Hospital between February 1999 and February 2001. Yale
New Haven Hospital, a 900-bed hospital affiliated with
Yale University, is the largest community hospital serving
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New Haven, Connecticut. Potential candidates for the
study were identified through a daily screening of the
admission records. Patients were excluded if they were
younger than 30 years, had a previous CABG, had other
cardiac or noncardiac operations performed at the time of
the CABG procedure, or were unable to be interviewed
because of aphasia, impaired mental status, language barrier,
or if they died before consenting to participate in the study.
The institutional review board approved the study, and all
patients provided informed consent.
Data collection. After surgery and before discharge, pa-
tients were administered a baseline interview in order to
collect information on demographic factors, self-reported
reasons for admission, and health status in the month before
surgery, including functional status, symptoms, side effects,
and psychosocial factors. Physical function was determined
by means of the PF subscale of the Medical Outcomes Trust
Short Form 36-item Health Survey (SF-36) (13), which
yields a score ranging from 0 (severe impairment) to 100 (no
impairment). Depressive symptoms were assessed by means
of the Geriatric Depression Scale (GDS) Short Form (14),
which provides a count of depressive symptoms from 0 to
15. Social support was measured by the Enhancing Recovery
In Coronary Heart Disease (ENRICHD) Social Support
Inventory (ESSI) (15), a five-item scale developed for the
measurement of social and emotional support in cardiac pa-
tients. The score ranged from 0 (no social support) to 22
(maximum level of social support). Medical charts were re-
viewed after hospital discharge using the Society of Thoracic
Surgery abstraction instrument and clinical definitions (16).
Follow-up was done by phone to assess recovery mea-
sures, including functional status and depressive symptoms,
measured in the same manner as at baseline; postsurgery
symptoms; complications and side effects; and hospital
readmission. Patients were contacted six to eight weeks after
CABG surgery, with a window of contact up to 10 weeks.
This interval was chosen because it corresponds to the time
by which most patients are usually expected to have recov-
ered from CABG surgery (17). Patients were asked whether
they had experienced chest pain (not related to incision
pain), chest tightness, or angina in the past week. Presence
of dyspnea at rest was assessed by means of the Dyspnea
Index magnitude of task subscale (18). Surgery-related
complications and side effects were determined by asking
patients whether they had experienced any of the following
symptoms and side effects in the previous week: incision
pain, incision infection, numbness at incision, sleep prob-
lems, constipation, nausea or lack of appetite, and dimin-
ished taste. Only problems that were not pre-existing to
surgery were considered in this analysis. A score indicating
the total number of symptoms and side effects was com-
puted with a range between 0 and 9. If patients had been
readmitted to the hospital, they were asked to report the
primary reason for hospital admission. Reasons for readmis-
sion were categorized as follows: 1) incision infection or
other surgery-related infections; 2) congestive heart failure,
shortness of breath, or pneumonia; 3) myocardial ischemia
(myocardial infarction, angina, or chest pain), with or
without repeat revascularization; 4) arrhythmias; 5) other
complications, possibly surgery-related; and 6) other reasons
or procedures, probably not surgery-related.
Data analysis. We compared sociodemographic and clini-
cal characteristics at baseline and outcome measures at
follow-up between women and men using the t test for
continuous variables and the chi-squared test for categorical
variables. We used logistic regression models to calculate
adjusted readmission probabilities of hospital readmission in
women compared with men after adjusting for key preop-
erative variables, including age; marital status; years of
education; baseline SF-36 PF score; baseline GDS score;
current smoking; body mass index; number of hospitaliza-
tions in year before admission; history of hypertension,
diabetes, cerebrovascular accident, and myocardial infarc-
tion; congestive heart failure on admission; unstable angina
on admission; Canadian Cardiovascular Society angina
class; number of diseased vessels; maximal left main steno-
sis; left ventricular ejection fraction (LVEF); and body
surface area. Furthermore, we used analysis of covariance
models to calculate mean changes in the SF-36 PF score
and the GDS score from preoperative values to follow-up
values in women and men after adjusting for the same
factors listed earlier. In a similar manner, we derived the
adjusted mean number of symptoms and side effects at
follow-up. Because the symptom score was slightly skewed,
we also fitted a model after log-transformation. However,
because the results did not differ substantially, only the
untransformed data are presented.
Because it has been reported that gender differences in
in-hospital outcomes after CABG surgery are more marked
among younger patients (5), in a set of secondary analyses
we stratified according to whether the patients were 65
years old or 65 years old. All tests for statistical signifi-
cance were two-tailed with an alpha level of 0.05. Linear
and logistic regression model assumptions and adequacy of
fit were checked using standard methods (19,20) and found
to be satisfactory. All analyses were conducted using SAS
software, release 8.02 (SAS Institute, Cary, North Carolina).
RESULTS
Study sample. In the study period, 1,290 consecutive
patients met the eligibility criteria for participation. Of these
patients, 1,164 (90.2%) were enrolled. Of the 124 eligible
Abbreviations and Acronyms
CABG  coronary artery bypass graft
CI  confidence interval
GDS  Geriatric Depression Scale
LVEF  left ventricular ejection fraction
PF  physical function
SF-36  Short Form 36-item Health Survey
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patients who were not enrolled, 49 refused participation (13
women and 36 men), 41 were discharged before giving consent
for participation (7 women and 34 men), and the remainder
had miscellaneous reasons for not being included in the study.
From the sample of 1,164 enrolled patients, we excluded
51 patients, 38 men (4.5%) and 13 women (4.0%) for whom
follow-up data were not available because of death, refusal,
or inability to contact. Therefore, our sample for this
analysis included 1,113 patients, 804 men and 309 women.
Only 6% of patients could not be reached by 8 weeks and
were interviewed in a time window between 8 and 10 weeks.
The time interval between surgery and follow-up interview
did not differ between men and women: 6.6 (1.1) and 6.6
(1.2) weeks, respectively.
Bivariate analyses. Women were older than men, less
educated, more likely to be unmarried and to live alone, and
had lower social support scores (Table 1). Women were also
less likely than men to have undergone an elective CABG
procedure or CABG as a consequence of abnormal test
results only.
There were marked gender differences in health status at
baseline (Table 1). Women were more likely than men to
have unstable angina and congestive heart failure, had higher
angina class, lower SF-36 PF score, and higher number of
depressive symptoms. However, women had a lower number
of diseased vessels, and the LVEF did not differ significantly by
gender. Women were less likely to receive internal mammary
artery grafts and overall received a lower number of grafts, but
other procedural characteristics did not differ by gender.
Overall postoperative complications were rare and did not
differ markedly between men and women (Table 1).
At the postsurgery follow-up, women were almost twice
as likely as men to have been readmitted to the hospital
(22.0% vs. 12.7%). Patients were able to report the primary
reason for hospitalization in 90.8% of these admissions. In
both men and women, the most common reason for
readmission was infection at the incision site or other
surgery-related infections (23.8% and 29.7% of all readmis-
sions in men and women, respectively). More women than
men were readmitted for congestive heart failure or pneu-
monia (25.7% vs. 12.2%); however, men were more likely
than women to be readmitted for arrhythmias (20.0% vs.
8.1%). Only seven admissions in men (6.7%) and four in
women (5.4%) occurred for acute ischemia with or without
revascularization. The proportion of readmissions due to
other reasons was similar in men and women.
Compared with men, women also more often had angina
and dyspnea, surgery-related side effects, and continued to
report lower PF, more depressive symptoms, and lower
social support compared with men (Table 2). Because
women and men differed markedly in baseline score levels,
we examined score levels at follow-up after stratification
according to the corresponding baseline values. Women had
a significantly lower PF score than men at follow-up for
each approximate quintile of baseline PF score (Fig. 1).
These differences are missed in the unstratified sample.
Figure 1 also shows that only the women in the lowest
category of presurgery PF (score 40) showed an improve-
ment at follow-up. In all the other groups, women experienced
a decline in functioning. Similarly, higher levels of depressive
symptoms at follow-up were noted in women after stratifica-
tion according to baseline GDS levels (data not shown).
Multivariable analyses. After adjustment for baseline
characteristics, significant differences persisted between
women and men in outcome measures at follow-up (Table
3). Of the women, 20.5% were readmitted to the hospital
versus 11.0% of the men (p  0.005). Female gender was
the strongest predictor of readmission in the multivariable
model. Whereas PF remained substantially unchanged in
men (a mean increase of 0.3 points in the PF score), women
showed, on average, a 13-point decline in PF score from
baseline to follow-up, p  0.0001 for the comparison of
changes between women and men. When these results were
expressed as the proportion of patients who had a marked
decline (defined as a decline of 20 points or more in the PF
score, corresponding to about the lowest quartile in the total
distribution), the results were consistent. The adjusted
probability of decline was 25.7% in women and 11.4% in
men (relative risk, 2.25; 95% confidence interval [CI], 1.63
to 4.47, p  0.0001). Finally, although the number of
depressive symptoms significantly improved in men, it
worsened in women (Table 3). Again, the results were
consistent when, instead of mean changes, we examined the
proportion of patients who were at the most unfavorable
quartile of change (a worsened GDS of two symptoms or
more). The adjusted proportion of patients with worsened
GDS was 33.1% in women and 21.1% in men (relative risk,
1.57; 95% CI, 1.18 to 2.91, p  0.007).
To test the role of social support in our results, we
constructed a set of models that included the ESSI social
support scores in addition to the other variables listed in the
footnote to Table 3. Inclusion of social support in the
models, however, did not materially change the estimate for
gender for any of the outcome measures examined (data not
shown).
Results according to age. Of the 309 women in the study,
91 (29.5%) were younger than 65 years, whereas of the 804
men, 394 (49.0%) were younger than 65 years.
Multivariable-adjusted results according to these age groups
revealed that gender differences in outcomes tended to be
more marked in the younger than in the older patients. The
adjusted risk for readmission was more than twice as high in
women among patients younger than 65 years (19.7% in
women vs. 8.8% in men, p  0.03), whereas among the
older patients the risk for women was 70% higher (20.4% in
women vs. 12.1% in men, p  0.08). In younger men PF
improved at six weeks (PF score  3.9) and depressive
symptoms declined (GDS score  0.5); in women they
worsened (PF score  11.0 and GDS score  0.67).
These differences were overall less marked in older patients.
The interaction between gender and age, however, was not
significant in these analyses (p  0.20).
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Table 1. Comparison of Baseline Characteristics Between Men and Women
Characteristic
Men
n  804
Women
n  309 p
Sociodemographic factors
Age, yrs, mean ( SD) 64.1 ( 10.9) 69.1 ( 11.0)  0.0001
Married, % 79.7 47.4  0.0001
Living alone, % 12.5 31.6  0.0001
Education, years, mean ( SD) 13.9 ( 3.4) 12.4 ( 2.9)  0.0001
ENRICHD Social Support Inventory score, mean ( SD) 20.1 ( 3.2) 19.6 ( 3.3) 0.017
Procedure priority, %
Elective 38.1 28.9
Urgent 56.9 64.3 0.004
Emergent/salvage 5.0 6.8
Self-reported reasons for CABG, %
Worsening of pre-existing symptoms 54.5 61.8
New onset of symptoms, new clinical problem 28.9 29.1 0.004
Test results only 14.3 6.5
Other 2.4 2.6
Baseline health status
Unstable angina, % 27.1 36.6 0.002
Congestive heart failure, % 7.0 14.6  0.0001
CCS angina class, %
I 7.3 4.7
II 5.5 3.0
III 18.0 10.8  0.0001
IV 36.6 34.3
V 32.6 47.1
SF-36 physical function score, mean ( SD) 75.1 ( 25.2) 55.4 ( 29.0)  0.0001
Number of depressive symptoms, mean ( SD) 3.2 ( 3.3) 4.3 ( 3.7)  0.0001
Coexisting illness and risk factors
History of myocardial infarction, % 55.1 57.9 0.39
History of hypertension, % 74.1 84.4 0.0003
History of diabetes, % 33.0 41.8 0.006
History of hypercholesterolemia, % 74.0 77.3 0.26
History of renal failure, % 11.2 10.7 0.80
History of cerebrovascular accident, % 6.6 9.7 0.07
History of previous coronary angioplasty, % 21.8 22.7 0.75
Current smoking, % 17.9 14.1 0.12
Body mass index, %
 25 kg/m2 19.5 23.1
25–29 kg/m2 41.9 31.8 0.008
 30 kg/m2 38.9 45.1
Body surface area, m2, mean ( SD) 2.05 ( 0.23) 1.81 ( 0.22)  0.0001
Number of hospitalizations in past year, %
None 70.7 64.1
One 18.3 19.7 0.01
More than one 11.1 16.2
Catheterization data
Number of diseased vessels, %
One 2.3 5.5
Two 13.2 17.6 0.0006
Three or more 84.6 76.9
Maximal left main stenosis, %
 50% 77.1 73.4
50–89% 18.0 18.8 0.08
90% 4.9 7.8
LVEF, mean ( SD) 48.6 ( 13.9) 49.5 ( 14.7) 0.36
LVEF, %
 30% 10.2 8.9
30–50% 39.5 37.5 0.30
 50% 50.3 53.6
Continued on next page
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DISCUSSION
Our results indicate that women experience a more difficult
recovery after discharge from CABG surgery compared
with men. Six to eight weeks postsurgery, women reported
more physical problems and side effects than men, lower PF,
more depressive symptoms, and were almost twice as likely
as men to have been readmitted to the hospital. These
differences remained substantial and statistically significant
in multivariable analysis. Women experienced, on average, a
decline in their PF and an increase in depressive symptoms
relative to their recall of preoperative health status, whereas
men reported slight improvements in both these domains.
These differences tended to be more marked among younger
patients, which is consistent with another recent report of
worse outcomes after CABG surgery in younger women
compared with men (5).
Previous literature on gender differences in physical and
emotional recovery after CABG surgery has yielded con-
flicting results. In a study of 132 men and 47 women,
measures of physical recovery improved significantly be-
tween one and six weeks after CABG in both men and
women, but women showed a slower recovery (21). At each
point in time, women reported greater ambulation dysfunc-
tion and more physical symptoms, and with time, the
decrease in symptoms was less in women than in men (21).
Similarly, in a Swedish study, PF was improved and
symptoms of chest pain and dyspnea were reduced in both
men and women three months after CABG, but improve-
ments were greater in men than in women (22). In another
small study, King et al. (23) also found greater disruption in
ambulation and home management in women than in men
at one month after surgery, although there were no gender
differences in post-CABG angina. Two additional studies,
however, showed no significant gender differences in phys-
ical outcome measures within three months after CABG
(24,25).
Table 1 Continued
Characteristic
Men
n  804
Women
n  309 p
Procedural data
Preoperative or intraoperative intra-aortic balloon pump, % 10.7 9.4 0.51
Off pump, % 7.6 9.7 0.25
Internal mammary artery graft, % 97.5 93.9 0.003
Cross-clamp time (min), mean ( SD) 60.2 57.6 0.11
Number of vessels grafted, mean ( SD) 3.2 3.0  0.0001
Hospital complications
Reoperation, % 4.9 5.5 0.66
Pulmonary complications,* % 4.5 6.2 0.25
Neurological complications,† % 1.4 2.3 0.29
Infection, % 1.2 1.6 0.63
Renal failure, % 1.9 1.9 0.93
Atrial fibrillation, % 34.7 34.3 0.90
*Includes prolonged ventilation, pulmonary embolism, or pneumonia. †Includes stroke, transient ischemic attack, or coma for 
24 h.
CABG coronary artery bypass graft; CCS  Canadian Cardiovascular Society, ENRICHD  Enhancing Recovery In
Coronary Heart Disease; LVEF, left ventricular ejection fraction.
Table 2. Hospital Readmission, Health Status and Social Support in Men and Women at
Six Weeks After CABG Surgery (Unadjusted)
Men
n  804
Women
n  309 p
Hospital readmission, % 12.7 22.0 0.0001
Physical symptoms and side effects, %
Angina 2.3 6.0 0.002
Dyspnea with light activities or at rest 5.5 15.7  0.0001
Incision pain 55.2 60.8 0.09
Incision infection 15.6 21.8 0.01
Numbness at incision 36.9 30.3 0.04
Sleep problems 31.5 26.6 0.11
Constipation 14.1 20.2 0.01
Nausea or lack of appetite 18.4 34.6  0.0001
Diminished taste 24.5 31.6 0.02
Total number of symptoms and side effects, mean ( SD) 2.0 ( 1.5) 2.5 ( 1.6)  0.0001
SF-36 physical function score, mean ( SD) 72.1 ( 20.5) 50.3 ( 22.5)  0.0001
Number of depressive symptoms, mean ( SD) 3.1 ( 2.7) 4.4 ( 3.3)  0.0001
ENRICHD Social Support Inventory score, mean ( SD) 20.5 ( 2.9) 19.9 ( 3.3) 0.006
CABG  coronary artery bypass graft; ENRICHD  Enhancing Recovery In Coronary Heart Disease.
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These conflicting results may be explained in part by
differences in methodology. Most of these studies were
based on convenience samples of fewer than 200 patients
(21,23–25), which may have been too selected to provide
meaningful information. In addition, with one exception
(22), these studies did not take into account preoperative
differences in health status between the genders. It has been
pointed out that, because of underlying differences in
preoperative functioning (for example, a higher incidence of
degenerative joint disease in older women), the level of
improvement from preoperative values, rather than absolute
functional capacity, should be considered as an indication of
recovery when comparing women with men (23). In addi-
tion, when comparing changes over time between groups
that differ markedly in the initial values, failure to adjust for
baseline levels may produce biased results because of the
confounding effects of regression to the mean (26). Our
study confirms previous observations of a slower physical
recovery in women than in men following CABG surgery
after taking into account such baseline variables as presur-
gery health status and PF.
In addition to PF, our data indicate that CABG surgery
has a greater adverse impact on mood in women than in
men in the recovery phase after CABG. Only a few small
studies have examined this issue before. Some authors have
reported higher depression scores in women than in men at
each time point in the first few weeks after CABG, but the
rate of change of depressive symptoms over time was
Figure 1. Changes in SF-36 physical function (PF) score in men and women after stratification according to quintiles of baseline score. p  0.0001 for
comparison by gender in each stratum. Dashed lines  men; solid lines  women.
Table 3. Multivariable Analysis of Gender Differences in Hospital Readmission and Health Status at Six to Eight Weeks After
CABG Surgery
Men Women
p Value
Adjusted Rate
or Mean 95% CI
Adjusted Rate
or Mean 95% CI
Hospital readmission, % 11.0 8.8–13.8 20.5 14.8–27.6 0.005
Mean change in SF-36 physical function score from baseline 0.3 1.1–1.8 13.1 15.8–10.4  0.0001
Mean change in number of depressive symptoms from baseline 0.2 0.4–0.04 0.5 0.1–0.9 0.002
Mean number of physical symptoms and side effects 2.0 1.9–2.1 2.5 2.3–2.7 0.0009
All models are adjusted for sociodemographic factors (age, marital status, years of education); baseline SF-36 physical function and Geriatric Depression Scale scores; current
smoking; body mass index; number of hospitalizations in previous year; history of hypertension, diabetes, cerebrovascular accident and myocardial infarction; congestive heart
failure and unstable angina on admission; angina class, number of diseased vessels, maximal left main stenosis, left ventricular ejection fraction, and body surface area.
CABG  coronary artery bypass graft; CI  confidence interval.
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comparable by gender (21,25). Other studies have found no
differences, overall, between women and men in emotional
outcomes after CABG (23,24). These studies, however,
were limited by small, selected samples and often failed to
take into account presurgery depression levels and other
preoperative characteristics.
Why do women show more physical problems and fewer
improvements in the recovery phase after bypass surgery?
Consistent with other studies (5,10,11,21,23,25,27), in our
sample women had, preoperatively, more severe angina and
more coexisting illnesses compared with men, although
there were no gender differences in previous history of
myocardial infarction and in LVEF. Women actually had
fewer diseased coronary arteries than men. Therefore, al-
though women were at higher risk in terms of symptoms
and coexisting diseases and risk factors, they were at lower
risk in terms of extent of coronary artery disease. Pre-
existing conditions and risk factors, however, did not
explain differences in recovery by gender in our study.
The explanation for the gender differences in recovery
after CABG surgery could relate, in part, to the different
social roles of women and men (23). Women, traditionally,
have more responsibilities in home management and family
caregiving than men. Therefore, women may feel greater
disruption than men when they cannot resume their roles
upon returning home after surgery. It is conceivable that
family responsibilities are more pressing in younger women,
and this fact may explain why the gender differences in
recovery were more marked among younger patients in our
study. Consistent with this hypothesis, other authors have
found that home management is a functional area in which
disparities between men and women are greatest during
recovery after bypass surgery (21,23), and women have been
found to struggle to maintain their usual family role after a
coronary event (28) and to resume household activities early
during recovery. This explanation may also account for why,
in our study, and consistent with others (21,23), women
tended to have fewer sleep problems than men. If women
resume household activities early during recovery, they may
feel more tired and therefore have less trouble sleeping
compared with men. This observation has also been noted
in other studies (23). In addition, women in our study were
more likely to be unmarried, to live alone, and to report a
lower level of social support than men. This has been shown
in other studies as well (21,23,27,29). As a consequence,
women may have fewer sources of help compared with men
after CABG surgery. However, in our study, the level of
social support at baseline did not substantially explain
gender differences in recovery. This could be due to the fact
that the social support scale we used is geared towards the
measurement of emotional support and may not capture the
level of help in daily life available to patients.
Study limitations. Our study has several possible limita-
tions. Because willingness to participate was necessary in
order to be included in the study, our results could be
affected by response bias. However, the response rate was
excellent and very few patients were missed at follow-up.
Because patients were asked to recall their preoperative
health status after surgery, women and men may have
differed in their propensity to recall health problems. It has
been shown, however, that conclusions about health status
changes, measured with scales similar to those used in our
study, are materially unaffected when data on preadmission
health status are collected retrospectively (30); therefore,
this method should not have introduced bias. Finally,
referral bias might play a role in our results. Because women
with symptoms of coronary heart disease may be referred
less often or later than men for revascularization procedures
(31), it may be that only women with more severe coronary
disease receive CABG surgery. The higher risk status of the
women, therefore, could explain their poorer short-term
outcomes, even after adjusting for known risk factors.
However, as noted earlier, the women in our study, despite
being older, had less extensive coronary artery disease than
men. This observation, reported in several other studies as
well (6,9,32–34), argues against a later referral of women
compared with men.
Conclusions. In conclusion, women appear to have a more
difficult recovery after CABG surgery compared with men,
which is not explained by illness severity, presurgery health
status, or other patient characteristics. Special efforts should
be directed to understanding the reasons for these differ-
ences. This information should lead to the development of
interventions aimed at improving the health status of
women after CABG surgery.
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